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«tiAts -i k i xn2m®o io 

[ l?t#JS4 ] MSB 1 J® 3 *)V vfihj&>-*)ll*flfc 
£K8*ifc*£fc J: DflsffiStoaifK^A-f *. 
[JB!J!alSIK:iHIJ] 
[0001] 

[#8*>lW-4S*aB] itfiTSA-f **> 

[0002] 

2.1.14) **LT*i9* £ftj&«ttftfc*»LJ:3i:"$-4 30 

mm?>wm*n*i-yizftmi>x . ztL$><MHWM 
[ooo3] ±ia*> i a ^BNWHitsi a u ^ 

[0004] MHf. ©ais-fe^f-r ■ -wwsxy* 

(Serratia marcescens ) fr^WZtltti'l'— <St 
fi^fc^OfcSAbfcfcfl) (M9l. Gen. Genet. 210: 40 
572-577 (1987)) „ ®-f ^^A^«IL^ft 
— tfjH£Ffc*><3fcllALfc<t>tf> (The Plant Cell 
1: 599-607 (1989)) , ©^afr&JWtLfc^f"*— 

tna/ ( *JE;JMrfc*AU:*>tf> (ttBH 1 3-35783^- 

iRHPF 3-H2486 #^«) . wxmnrj+x 

■ ;vf jfajfXT (Arachis hypogaea) frfeltebfr?'?- 
i— tf»{fFS*'<3fc*AU:«»*> («fBT 5-76873 

i)tD3/. y^X. t*-K * 50 



*-^ s y. K?K -^>\ * 

T 6-38762^(8) , ©4**»fcJ|«U:*'H— ■ «t 
firFfc-f *tC*XUfct«> (Bio/Technology 13: 686-6 
91 (1995) ) » OUVT*^ • 3fU^#9^. (Rhizopus 
oligosporus) frfcJlM*Ufc***-*»&F*Xl^ 

»(»Bm-1729CT#4«ll)4S* , ttfe*l'C^4. Lfrb 
>f *J^hO£!f»3fcO^-J---- fe'it&f £«A 

[ 0 0 0 5 ] -f *PHiarC*4-f *fc5t*3te?i*A 

b'jiS^^Atift^^iS^^ffffi (P^nt 
CellReporter 12: 1-6 (1993)) , ©>f*^)WB««W 

0WALfct'T97*Xi8tt'f *<Df£{fJ (Bio/Technolo 
gy 13 : 919-923 (1994) ) , (3»r/o^f-XJgffi^7* 
ohT^XM^vf /n-e>f J/yitffitfis? *xw h 
ajtO'-S/aftCfcOSAU ClWnhT^XhSrSI 

ttS^WffliJ (If^ 2-5857 WM) mfi&btlXV 
[0006] 

— fe'ji^^A^n/i-f **9»*J: <Hfe*ii*$&0 
[0007] *%Bj{i s ji^tt>f *fc#4fctf>fc, ±l£ 

«. 

[0008] 

n-t ix J mtmx^rzt^-f-ft&z*? v 
run ^>mfmmm^^tm.^^A * 
^^xryjfejc J: oae^ **At« - fc«w)i*t= i 

[ 0 0 0 9 3 BPfe. *WW4. 4 *fcfl*tt*f-*— 
afi^ t»Ai-ft i k 1-Sil<K7SA-r 
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[00 10] 

[ o o 1 1 1 1 ) ^f^aj^rs 

DNAfcflBKU KDNA*-f*fca*Ai"4ikfcJ:0 
[0012]® *fi8Sx.DNAtf)flf^ 

*-f7~ tf*3-H"f431&F'Cft*. *f*7~«ffc 

[0013] *%,mzmmim**+- ^m^a. 

ifcSoTWSri^ «S*K*7A'W¥A'* • 

(Aspergillus nidulans) TtifflJBSftHfc^f- 

(Mucor mucedo) >"&£»Si: 
iMl* (WW* 6-46849f&fB) . 

7~ i/t*s o . ztitfmmi,z#-tm®®ffib 

lXffl£LX^Z>b%z.L>tiX&*). «Mh**0>*f-7 

[00 143 AtttttZtt, 4s9f-7 • -7;Ws^yx*»fe 
JMtSilfc*^- HQIfis? (chiA, chiB) (The EMBO 
J. 5 : 467-473 (1986) ) , 4HH»***#aX5-fe* 
• -fel/t*^7X (Saccharomyces cerevisiae) frt>%M 
$flfc*^-7~fe*i»£? (OBI. CHS2) (Cell 46: 213 

-225 (1989) ) , mmwrx-Jtvttxxjxfrt> 

JWKSiUfe*^— - (chil. chi2) (J. Bacte 
riol. 17 : 7398-7406(1992). 8H¥ 6-46849*4&«> 
U V7X • —*fx.*7X (Rhizupus niveus ) 
<lfc*f-J— tSifi^ (chil, chi 2, chi3, chi4) (tt 



^ (Pro. Natl. Acad. Sci. 83: 6820-6824 (1986)) » 
^■a^U^f-^— fe'Sfff? (Pro. Natl. Acad. Sci. 
86 : 896-900 (1989)) , XV 4 V a*)***— t'jtfs^ 
(Nucleic Acids Res. 16: 5210(1988) ) Ml 

#4Uvl>0>i:l/Cli, UV7X • *V3X#7Xfrt> 

df f-^- 4; £ . >j 77* • ^ti^ft < 1 1 4 a 

teriol. 74 : 7398-7406 (1992). ftPPP 6-46849^ 
fg) # s £*Lfc£3-F^Sa£^Vv^fcttHj"C$ 

*. i*i.fe^f-7—<fafiK?ai«i» rv-ru 
wmtz^xm. tbmm<m^w,zrvwMX'h 

[0015] JJE^f-J— fe'S&f ®t«rat-^ 
i>c?>X'htnmiz®&Ztvf. Witf, ^'J^^v-^e 

(CaMV) *3(W> 35570*-^- (The 
EMBO J. 6:3901-3907 (1987) ) , b^^na^CO^-b' 
4ff-y (PlantMol. Biol. 18: 675-689 (1992) ) <97 
tt-7-%b'ZmfhZbtfX'Z$>tiK z\tit><?>*X' 
i> h ^aa xOJ-b'dff-y^n^— ^— t IS- £ 
40 U^7ot-^-kfC«^t , *&. ^-S^—^-iS 
nblXtt. MUf. iiV7*yV-*. J fM*74)\'X& 

wfktiitf. mm#*xfflfctz>zbmt>tixu& 

fci6tT7nt-^-i»lfc^f'7— «tg : W)iaifcs 
nyfiW, «i«f b^^a3i/<7)7^3-;Prb Hoy 

7— fc* (Adh 1) CO^fybnyffi^lJ (Genes &Developmen 
t 1: 1183-1200 (1987) ) ZmWlZtifC**. 
50 [0016] *<f-1—*&fc?1)mXZtlM *i 
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ua^siD?-ri.^iw{±, *mm*bmznwj: 

fc*t«Uft*. D N A £l§|g*f2> *\ 
**v^li. ««lfisT**WHJittDNAfcli8( 

«;*$#3Sfc7-#-££? ££fr*fl8li. D N A 5:18 

7 k LXii. iK&MW^ ?u~vA i/y{zm-&&ln& 

£©$fc#4i"£Hygroiiiycin phospho-transferase (hp 
t) jtef, t'T57*X (bialaphos) tiff SSKtt 
£ffJp$-6 Phosphinothricin acetyl transferase (ba 

cjhwc t i < . mmn-itfritxm^x t «t v\ 

[0017] JJW)**-*— fe'Ste^fcil^fclSt 

ii-CttflB-ti^^-ktTtt. rUSSf) pUC 1 
[001810 ifflJ8;cDNAtfW*^0$A 

tfflV^4>f*fcli. itOryza miZ&til&J *V>m§ 

WSrStgiRSk btfcL 3 S/b* >JS*>B*a!ifl«iJ 
XX/ IR36 #«0-f yHffllHI* 4 *** 1 . £;ft.6fcRSS3 
*l4fctf>-C»»:V*. jfi$;iDNA£SEA-f&:fr£i: LT 

xmi>zmtx^mx<. ruhTj* 
k tJvxmmzb'zmfzzbtfX'Z&tK z.tit><?> 

[0019] mr. «tef ft-fttraaiDN 

[ 0 0 2 0 3 ff .4 *<3SMW&Efi*3lW>E* 

tfH<0i3*fc<0-C*.J:<» Witt. 2, 
Kft^trN C 2g?eiWM!l&k'?:fi£ffi-f & - k 

s. zmmx-n. i-2isias«8flH-*. 



[0021 3 <Xfc. **MifcEaHMr*;w*--Tr4 9 

jvtivmz x 9 mo-? i sum*, d n a * 
bwi. ^-TJtw'ymzx&mrf-mm. a 

8r7-a-3tt6***tK* k ***** 

10 £>»9>4 co-transformationSt X *)'fT0 Oififtt LW 

**WB»iDNAfc*7-*HieF-**tjliaftiDN 
[0022] k l/taS&HlSMrFfcttffl 

ofclHIB* SBaCT**tr«ai+-C«aM-4 ZblzX*) 

20 [0023] MSMmili W^HKWUffl 

ff, NH-50 «gra»*ftfflVi&ifc*«trS, CliOigifi 

*W4U\ li^tffl^ffilkbTfi. Wi.tf. 1/2 NS^tfe 
+ 0.05 mg/L -fynsyWm (NAA) s S.tXO.25 

^ISttWSBMfefNi. i&£lil5~30*C. mi<it 2 
0-25'C, 3lfi*frlis lBafcO 500-2,000 ;w^^s 
30 Jff*L<li 800-1,000 )V?Z, *&&mt* 20~60B 
IB. ^t<Ji30~40Bf§lk^^ji§ > Cfc4. ®t> 

fctfyb-cafcU fl^ttfSiktJ: 1 ), 

[0024] ±iexn^fi3t^«!is^iifflBa% (*^) 
aat*»^flffi6fcfi!"'"CDNAfr»iajL, ^»^pcrs 

[002 53 2) *»B0)-f* 

tfmzb'i&tsx h uxizmm^-t^ i k #mr*s*i 

4. 

50 [00263 
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immm] art* *mv>mfm*Lxmto£& 

[0027] ( i ) u vr* ■ 

^t— «tfi^F (chi l)£-£ttffl&i.DNA<9|gag 

etfifffcl/t. 79X5 K PCHIM2 miS¥ 
6-46849^&fB) fc£**lSUV"7X • tf'J^X>K5X 

a**)***— eae* (<*i i)*fflv*fc. d<97?x 

$m. chi 1 ©jjaHamSa-^iDNAEII 

Hyo±SU3i^±3Hyc0T^MBIS^ Hindi II 
»&&triW4. pCHIH2£fiiJW-**MI*)# 
ffl^ftWi. PERM P-13061*>SK#fC, mti&tiBT 

teB¥«4*7^ioa) . 

[ 0 0 2 8 3 75X 5 H PCHIH2 <» 10 ng&MHfflHt H 
indium 10 uniVCilifc Lfctt, Kfr*flSII£7#n- 
xy/K»«attfcJ: 9#BU to 1.3 kb tf>^y h'fcT 
#n-x W>>A>fl 9 ffl Lfc . £*>rVl*>tnfrfc:T E A 

. y 7 r _ do #1 Tris-HCL, 1 mM EDTA, pH 8) & SfijD 20 

6rc. 2o^?7#n-x7Vi*»j!iSL I&ft7x 

dcOttiMfc 100^)lfW)3 MBHW-hU^ 2 ft 
^x^y-zi^jSni. - 20-ct: 6BtHfl«U:. >r<o 
»SKt 1,500 rpm. 4TX104H8BI'&$MtU fcfcftfc 
tlfclft*«BEFCfai5*, 10 mL <OTE^«y7T-K» 
IWiifcWJl.S kb<0 chil jlfif- fc-StrDNAfr 

y7o*-?-£-£fc75X5 F^?*- pAHCi7 (pi 

antMol. Biol. 18:675-689(1992) ) <T> 10 mgtODNA 
tTEAy7r- (Sffitt (1*) «) 10 unitfO 
OffilKfltX Sma TOTIfcUtfL DNA£&iS • «M$ 

5 mL 0)TE^v7T— fcSIPbfc. 
[00303 -tfBOJ: 3 fc:LT#*>ii£ chi l3t£?P* 
•&tfD N ABffrfc PAHC170D N ARfr ©*«**h.*h. 
DNA Blunting kit (Takara Co.JfcfflWtTJWfcL 
fc. ¥lf{l:L^#DNA|)Tft-0 5 mL-fo£lg-£U DN 
A ligation kit (Takara Co.HcJ: 05t»S*fe. 40 
jI*£RI&?£o5*><7> 10 tefflP&MMzyttyh 
JM109 (Takara Co.) 100 *,ktB&L#/FC 30 # 

LBtgifi (1% Bacto trypton, 0.5 X Bact yeast e 
xtract, 0.5 % HaCl, 0.1Z^3-X pH 7.5) 100 u 
L fcfllltT. 37 s CT'll$|gig§iU:f£. *^V-f s/y 5 
0 mg/L. 0-2 mM IPTG (4 y7n£;V-jB-D-f-:t#9 
? r-f 7/xK). X-Gal (5-ynt-4-^nn-3-'f 
yKy;l/-/8-D-#5?)-^r-') 40mg/L£-£'3r$-S LB 50 
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U #7^4 5^**trLB«Hdattf 37 'CT'ft 6- 
12BWBfflHt8*Lfc. COteUM*^ Wizard DNA Mini 
prep kit (Promega Co.) £fflWC75X5 FfcWRU 
«B^WRB*feJflv^?TWfc LT 7#u-X7>*«Sft 

7i/7n*-:?-<DTSIfc chi m&pHfiEi&ws&z 

<9f- pUbi-CHI (02#1) £:Lfc. 
[0031] *fc, d(OifflmK^^-fcft^A-rS 

Ltz<7?~ pUHP £«BSU: (Hl$$D. 
[0032] ( 2 ) -f tyiWBttkljn'XW PUbi-CHI 

*flg (Oryza sativa L. varTT-i'*) 

i%v&aamt&mtit* kc2%m (mm + 2 mg 

/L 2, 4-v^aaI® (2, 4-D) . 0.9 % 
fc*^tAAiS« (Muller et al. 1978) 0.9 Z 

w^m^fflL-c i~2 aiawrii:^-^^^ 

[0033] ©ffljfti.^^ ^- PUbi-CHI (7)SA 
KK**^*NP«f* (N6tgtfc + 1 mg/L 2, 4-D, 3. 
6Z Sorbitol, 3.6% Kamitol^OjftftC&U *^4B# 
ia^l;/>?— T47fotfy& (Rehbock C. M. Model 26 
0) fcttliSU:. 10^0 2 mg cOffl 

m^DNA (^^— mffi-Z&tS pUbi-CHI 7*7X 

fc^tt PUHP 7^X$>yr-'£ 6:ltfD*I^Ca^Lfc> 1 
mg <0^mt4 : ?l3##$^'C 150 kg/cm', <DIB»25» 

[0034] <mwfcmm<m%. 

MX 16 ^BttW^^ilBBt NH-30iS* (N6g% + 1 
mg/L 2, 4-D, 25 mg/LA-f /D7>f s/V. 0.9%*^ 
El^iSSS) fc#U 23iiattJ£*^±<7>«S«llllB« 

[0035] ©aawfc^^s* 

iJBt1#<?>^i:@4~6mmc?)^^ $^A-f ^PV^f 
S/>«tt*;^* NH-50*gtfi (N68J6 + 1 ag/L 2. 4- 
D, 50 mg/1 t'777^X, 0.9Z«7clll^tg«!l) fc^flc 
t. 20!*>»fcteW«:. J|Hltfc*^X 
{i, N ltgtfi (N6tgtfe + 3Z V;Ub'b-;P, 1 mg/L77' 

wjvm. (aba). lZ^Tcil^tfi) fcSttL-OlM:* 
BHItfc. S^HkUfc^a-Mi. HH^Lffl^ta (1/2 N6 
0.05 mg/L ^7r?^>-Si? (NAAh 0.25 W5> 

[0036] IMinXmzl: 0 . df f^— tf«rF*» 



[0037] ( 3 ) a«rajW«W>5!IS?l!flfr 

taw- taswftoaBk 

0.5 g*8*S*?IMIk ffi#f£ ISOPLANT (- 
vXW-y <») If) fcfflVvt^VADNAfcMiL 

fc. 

[0038] Jjrcft&flfctt 200 ng COD N AStt^ 
71/- b i: LT P C RfcfrV^ «Ab^itfe?IEM^ii 
HfcK»fc. PCR^fHi. PCR Amplification kit 

(Takara Co.) fcfe-iX&Zft^tz. IfWWl 10mM 

Tris-HCK 1.5 mM MgC12. 50mM KCL 0.01% -fe'7^ 
P H 8.3. dNTP (dATP, dGTP, dCTP. dTTP) #2.5 mM 

Mixture, Ex-Taq DNA polymerase 1.25 unit teXtf? 

# 2 bm ta^ttKiKK 

&MHLfc. 25 mL£ DNA Engine PTC-200 (MJ 

Research^) SrfflWC. 95*C-l4h 60XM4K 72*0 

[0 0 3 9] PCR«ft*»J6t«^ 1.2% THu-X 

?)v%%mmx'%iixLtztzb. 1.2 kb<7)*ite$ii^ 

DNAAyH*qif2$ii^. i^^W-^J: OS 
gffllHBfrJ: 9#*>*l£ 73 3Rtt<0^^ 24 »«(c#f- 

1) . 

[0040] mB=f-ms<ofm 

[0041] ±i£?)ffiJfc;H 0.5 gSIX 

fflA-y7T- (0.1 M K-POt, 0-1 mM PMSF, pH 6.5) X 

mix. *»*taaw^Hffit'fr»Kii CS120 outa 

chi Co.)£fflWC120,000 gT22#tSi§4>U 
TVUi: tfc. 

[0042] SDS-^-fcKl&te, Laemmli (1970)<9;£ri£ 
fcp t T 12. 5 XOtf U 7 * U n^T $ K W&Qk IK 

14, 3B*?-#- III (»HfcWKfli (ft) »> *E 

KlWt PVDF m^S^Lit. 3U&-?fW>9VWKk& 
14. »|SI6lcfev>^*7^-7*;w-*fflv^Tff->fc. zcote 
jft*H3 (a) KScf. H<K 114*7-*-, V 

-y2\HfflW&fflfc. u-y3-i2itmw&mi¥ (t 
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1 0 

1 ) £^-f. 

[0043] <kc. *ALfc-^f--t--«ae?TSft*«t 

^■fc^T^K (**l**lKW#* 3. 4 fc**tEH* 

[0044] iMwm-Ltz pvdf ^ y?v y\±. io % 

X*A$/l/?£&8?Lfc PBSA'>y7 7- (10 mM K-Pfc, 
0.15MNaCl, P H7.5) fc«E*U ^W?^«k«tS^ 
10 *»faS*fcas PBS VN'-y7r--C l.OOOfllfftRLfc* 

<£<^t^ Kffiftfc a h tfc. * ^ 7* 

7y"rftM> 2iJ*Lflsi:fCr;l'* , J7*X7r^- 
Hffcl^StffctfrWf' IgGfiift (0.15 unit M)fcR 

j&zitfc. *y?vy* PBs/-Jy7T-"CJ!fe-*Lfcft» 
v bcip -feaakfcfflv^fc. i<ott»*H 

3(b) . 

[0045] i(0l2*W«J: *3 10 iI*coS^ffi 
20 fC^#$-ftS^* 42 kDa 0)9>WSW&tiL 

z^^ri-mmt. -jh^m 30 kDa ■t^)^ 

[0046] ®*f-^~ fe'SS^A'f ^ffl^i-^W 

iWMI&M&fT'itil. ^t-hmm (^69-150: V-X 
007)*3WWHi r ^W4Lj tumfllL. 4t^^ 

-t-hs - t . m&zm®. blb 

[0047] («@ftXffi«) 

fflu ja^aaKi 200 hl (fla^jim 1 x io»«/a.) 
torn. wsafrGmL* m&sRmzimzmsL 

40 [ 0 0 4 8 ] m. Lfc i«aWt5Rttl4. f-^— k* 
[0049] 

50 m-wmm. 
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c 



B 



mmmfc 2 0 

6 13 

UC019 15 

UC028 11 

UC086 13 

UC105 14 

UC121 15 

UC122 11 



[0050] 

c : fimmizmmmti^ti^nmnLx^ 

hh<r> 

[0051] 

[0052] 
EJiJO^S : 20 

sicoia : -** 

TVf-fe^ *• NO 

His Val Phe Asn Val Gly Gly Thr 
[0 0 5 5] EW#f-4 

mm%z : 15 

mn 

Asp lie Ly s Ly s 
Val Ly s Va 1 lie 

[Will pUHPr9^SyKWflWW)IOT. 
[02 ] pUbi-CHir^XS y F0>MMW>tJWH. 
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9 

5 

7 

11 

9 

5 



DNA|tfiJc7)-S5 
CCCTGCCTTC ATACGCTATT 20 

[0053] m\%^2 

20 lE*JOS:&S! 

mm •. -*a 

Tyf-feyX : YES 

shoos : ;my%im3mBr?-<?>?-$*-*- 

£7)DNAU5IJ<7)^ 
S5f 

TAATCATCGC AAGACCGGCA 20 
[00 54] ltflJ#^3 
KM<0*$ : 15 
30 WRffM'TSm 

Pro Glu He Asn Leu Ser Ser 15 

S £911 WSS : *n—*07 5 y IH2W0>-S& 

Cys Gl n Asp Lys Gl y 
LeuSer 15 
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ubiquitin promoter 



11] IM2] 

HPT nos-T ubiquitin promoter ChU nos-T 









I 


0.9k 


1.0k 


1.3k 


0.3k> 








I 



intron 

pUHP 



0.9k 



1.0k 



1.1k 



0.3k -\ 



intron 

pUbi-CHI 



42kDa 



42kDa 




(a) 



(b) 



mmmiEZi m3 

1 * • 5 I 7 8 9 10 11 12 



